We present the results of a Jupiter Trojans' light curve survey aimed at characterizing the rotational properties of Trojans in the approximate size range 60-150 km. The survey, which was designed to provide reliable and unbiased estimates of rotation periods and amplitudes, resulted in light curves for a total of 80 objects, 56 of which represent the first determinations published to date and nine of which supersede previously published erroneous values. Our results more than double the size of the existing database of rotational properties of Jovian Trojans in the selected size range. The analysis of the distributions of the rotation periods and light curve amplitudes is the subject of companion papers.
INTRODUCTION
Jovian Trojan asteroids are a population of objects co-orbital with Jupiter. Because of their greater distance and consequent fainter apparent magnitudes, these objects have been generally less frequently observed than main belt asteroids.
There are two groups of Jovian Trojans, each consisting of objects that librate about the Lagrangian equilateral stability points L4 and L5 of the Sun-Jupiter system, respectively, leading and trailing Jupiter by 60
• in heliocentric ecliptic longitude. These objects have been demonstrated to be dynamically stable over the age of the solar system (Levison et al. 1997) .
Because of their special location, Trojans are of particular interest and importance for understanding the origin and evolution of Jupiter and its system of inner (regular) and outer (irregular) satellites. The surface and internal compositions of the Trojans are expected to reflect the materials and conditions in the solar nebula at the time and location of their accretion.
As of 2010 August 20, there were 2800 known asteroids in the L4 group and 1757 in the L5 group. 10 From a wide-field photographic survey centered on the leading Trojan cloud, and covering about 700 deg 2 , Lagerkvist et al. (2000) estimated a population of about 1100 L4 Trojans down to a size of 17 km. By analyzing the serendipitous discoveries of Trojans during a trans-Neptunian object survey covering about 20 deg 2 Jewitt et al. (2000) estimated an L4 population of ∼1.6 × 10 5 down to a diameter of 2 km, with a combined mass of ∼10 −4 Earth masses. The mean collision velocity in the Trojan clouds is about 5 km s −1 , similar to that in the main belt (Marzari et al. 1997; ). This similarity is due to the lower Keplerian velocities at the heliocentric distance of the Trojan clouds being compensated 9 Author to whom any correspondence should be addressed. 10 (http://www.cfa.harvard.edu/iau/lists/JupiterTrojans.html) by the higher average orbital inclinations of the Trojans. The intrinsic collision probability for the Trojans is about twice that found in the main belt , which, contrary to what was commonly accepted earlier, leads to a picture of a Trojan population where considerable collisional evolution takes place. This scenario is further confirmed by the discovery of dynamical families among the Trojans (Milani 1993) .
Shape and angular momentum are acquired during the accretion process, and are affected by the subsequent collisional evolution of the bodies. The characterization of these properties can provide important clues to the history of the Trojans. Light curve observations represent the basic tool for determining the rotational properties of asteroids, allowing for the determination of the rotation rate, rotational axis direction, and an estimate of the body shape. Some important physical properties, directly related to the outcome of collisional events, can be inferred from light curve observations. Early work by Hartmann et al. (1988) , Zappalà et al. (1989) , and Binzel & Sauter (1992) , the latter being based on a sample of 31 objects, suggested that Trojans might have a larger incidence of high-amplitude light curves, compared to main belt asteroids. Based on these data, the authors proposed that these objects may possess considerably elongated shapes, possibly reflecting a difference in composition and/or collisional evolution with respect to their counterparts in the main belt. In particular, Hartmann & Tholen (1990) proposed a similarity between Trojans and cometary nuclei, and hypothesized a mechanism of topography exaggeration by sublimation of volatiles, which could explain the elongated shapes of Trojans.
These initial investigations, however, were based on a limited sample and were affected by an observational bias tending to favor the determination of high amplitudes and short periods.
More recently, Mann et al. (2007) conducted a sparsesampling photometric survey to perform a statistical investigation of the light curve amplitudes of Jovian Trojans which was designed to detect possible large-amplitude contact binary candidates. In their work, the authors acquired five exposures for each object, for a total of 114 Trojans. Due to its own nature, however, the survey could only provide lower bounds for the amplitudes and produced period determinations for only two objects.
The necessity of determining a sizable, reliable, and unbiased sample of rotation periods and amplitudes has motivated our observational program to systematically explore the rotational properties of Trojans. For this reason we mostly selected targets brighter than an absolute magnitude H = 10 (or a diameter of about 60 km) and aimed at achieving a good degree of completeness down to this limit. The fact that the survey has been performed under uniform conditions also makes it easier to assess possible bias sources.
This paper reports the results of the light curve observations for 80 objects acquired in the course of this program over two decades. The analysis of the distributions of the rotation periods and light curve amplitudes is the subject of companion papers. Preliminary results from an earlier stage of this survey were also summarized in Barucci et al. (2002) .
OBSERVATIONS
In order to determine the rotational properties of the target objects, we performed time-resolved CCD photometric series in the optical range. We used the technique of differential photometry, which makes use of field stars present in the same CCD frame as the target to allow for accurate removal of atmospheric extinction variability. Depending on the spectral sensitivity of the particular CCD used and on the instrumental setup, the observations were performed in the V and/or in the R spectral bands, aiming to maximize the signal-to-noise ratio (S/N) of the measurements.
The telescope was generally unguided, and tracked halfway between the rate of the object and the sidereal rate, in order to produce a similarly shaped point-spread function for both the target and the reference stars. The telescope fields were carefully centered to keep suitable reference stars within the CCD frame for the whole night.
The exposure times were chosen to produce an S/N between 80 and 150, which typically resulted in exposures between 1 and 5 minutes, the upper limit being determined by cosmic hits contamination and telescope guide errors. As no super-fast rotation is possible in the size range of the observed objects for any realistic material strength, even the longest exposures provide adequate sampling for any possible rotation period.
In general, whenever the telescope provided reliable pointing, we cycled between three and six objects per night, aiming to obtain an approximately uniform sampling at a rate of one data point every 15-30 minutes and the longest possible baseline. Whenever possible, the objects were then reobserved on subsequent nights, until a reliable period could be determined.
During nights of photometric quality, we acquired calibration sequences of the target objects and of photometric standard stars in the V band, in order to tie the observed magnitudes to the Johnson standard system. In addition to the Landolt Catalog (Landolt 1983) , we used stars from the Guide Star Photometric Catalog (GSPC; Lasker et al. 1988 ) as photometric standards. Although the latter contains only tertiary standard stars, its advantage is a high density of stars throughout the celestial sphere, in a range of brightness well suited to CCD photometry. The use of the GSPC enabled us to select standard stars with solar-like colors located within only a few degrees of the target objects. As a consequence, these star fields were observed (generally close to their culmination) at air masses very close to those of the target objects, thereby minimizing the contribution of the error in the extinction coefficient on the determination of the absolute magnitude. Further, the similarity of the colors of the targets and of the standard stars made a color index correction unnecessary. The resulting accuracy of the absolute calibrations was typically in the range of 0.02-0.03 mag rms.
The observations were carried out using a number of different telescope and instrument combinations as detailed in Table 1 .
DATA REDUCTION
The reduction of the CCD frames consisted of conventional dark removal and flat-fielding, which was performed by using high S/N dark and flat calibration frames. The flat fields were acquired by observing dithered sky fields during twilight and subsequently removing the field stars. Care was taken to use exposure times that were long enough that the shutter-induced exposure non-uniformity stayed below 0.5% from center to edge. Morning and evening flats were also compared to expose possible straylight contamination.
The source flux extraction was performed with AstPhot, a synthetic photometric aperture application developed at DLR (Mottola et al. 1995) . Within AstPhot, the user interactively selects the comparison stars and the target object to be measured and defines the size and the shape of the synthetic apertures to be used (parameterized as an ellipse) and the regions to be used for the background estimation. In a case where the synthetic aperture of the target is different from those of the comparison stars (e.g., due to the adopted tracking rate), an aperture correction factor is introduced based on a photometric growth curve analysis. Typical aperture sizes used for these observations range from 5 to 10 . The comparison stars were checked against each other to detect possible variability, and were then used to determine the atmospheric extinction. The resulting observed magnitudes (relative to the comparison stars, or, if calibrations were available, expressed in the Johnson system) were then reduced to unit distance from Earth and from the Sun. Furthermore, the times of the observations were light-travel subtracted, and a small correction for compensating the varying solar phase angle during the night applied, following the HG system.
The individual-night light curves were then merged into a composite by using the Fourier analysis procedure described in Harris et al. (1989) . In this method, a light curve is approximated with a Fourier polynomial of the desired order. For each trial rotation period within a given range, a linear equation system is constructed, which is then least-squares fitted to the data to retrieve the best-fit Fourier coefficients and an individual night's magnitude shifts. A solution is achieved if a global minimum of the residuals in the chi-squared sense is found, under the assumption that the number of light curve extrema per cycle (usually, but not necessarily, two maxima and two minima) is known. One of the critical issues about the period determination is the presence of possible alias solutions, which can arise from a combination of causes such as inadequate sampling, incomplete coverage, commensurabilities with the Earth day length and light curves with an unusual number of extrema. A careful design of the observations helped us reduce some of these effects.
The possibility of having a quick-look data reduction capability at the telescope proved to be key to the success of the observations. In this way, it was possible to schedule the next night's observations in an efficient way by securing full coverage of the light curve, avoiding repetitions, and adjusting the exposure times, if necessary. Table 2 reports the observational circumstances for the target objects. The date of observation is given to the tenth of the day closest to the mid-time of the observations. The following columns report the ecliptic longitude and latitude, the solar phase angle, the geocentric and heliocentric distances, the V magnitude reduced to 1 AU, the telescope and instrument combinations, and the observers, respectively.
The light curve data are reported in the figures in the form of composites as a function of the synodic rotational phase and with the light-travel corrected time of the zero phase reported in the legend. In the case of 7119 Hiera, in which it was not possible to determine a rotation period, the data are plotted as a function of the light-travel-corrected UT time. The synodic periods in each figure legend represent the periods used to compile the composite. So as not to compromise the legibility of the figures, we omit the error bars on the individual data points. The data points beyond rotational phase 1.0 are repeated for clarity.
The results are summarized in Table 3 in the form of synodic rotation periods and light curve amplitudes along with their 1σ uncertainties. We also assign a quality code to the reliability of the determinations by adopting the convention defined in Warner et al. (2009) . The last column in Table 3 describes whether for each particular object our determination constitutes a new period (N) or we confirmed (C), refined (R), or superseded (S) a previously published value.
Diameters in Column 4 of Table 3 were assigned to the individual objects according to the availability and reliability of the respective sources. For this purpose, we adopted a hierarchical scheme in which the sources were used in the following order: (1) occultation results, (2) supplemental IRAS Minor Planet Survey from Tedesco et al. (2002) , (3) average diameters from Fernandez et al. (2003) , (4) the formula
from Fowler & Chillemi (1992) with a geometric albedo p V = 0.05 as the average albedo for the P and D taxonomic classes and the H value from the Minor Planet Center. The taxonomic types are taken from NASA's Planetary Data System database (Tedesco et al. 2004) , from Lazzaro et al. (2004) , and from Bus & Binzel (2002) .
NOTES ON INDIVIDUAL OBJECTS

Achilles
There are several previously published determinations for this object which do not agree with each other. While Lagerkvist & Sjölander (1979) could not obtain a viable rotation period from observations during a single night in 1977, Zappalà et al. (1989) suggested a period longer than 12 hr from three nights' data in 1985. Angeli et al. (1999) Our observations from two nights in 1994 July yield a rotation period of 7.32 ± 0.02 hr (see Figure 1) , in good agreement with the last two studies.
Nestor
Four nights of observations in 1995 enabled us to measure a reliable rotation period of 15.98 ± 0.03 hr (see Figure 2) . The previous estimate, reported by Binzel & Sauter (1992) , and based on two nights in 1998, was inaccurate by almost an hour. Hartmann et al. (1988) reported only a light curve amplitude for the 1986 apparition. Quite surprisingly, our determination appears to be the first accurate period measurement published for this comparatively bright object.
Priamus
We observed this object during the apparitions of 1993 and 2001. The good sampling and coverage of the light curves resulted in a reliable period determination of about 6.9 hr (see Figures 3 and 4) . This object was previously observed photometrically by Hartmann et al. (1988) during four different apparitions between 1983 and 1987. However, the authors reported amplitude estimates but no rotation periods.
Agamemnon
Early work by Dunlap & Gehrels (1969) , Taylor (1971) , and Binzel & Sauter (1992) suggested a rotation period of about 7 hr. More recently, Stephens (2009) found a more precise value of 6.592 ± 0.004 hr, which agrees very well with our determination from 1997 (see Figure 5 ). 
Odysseus
From our observations spanning four nights in 1994 June we determine a reliable rotation period of 10.111 ± 0.004 hr (see Figure 6 ), which is in agreement with the determination by Molnar et al. (2008) .
Aneas
Three nights of observations enabled us to determine an unambiguous rotation period of about 8.7 hr (see Figure 7 ). For this object only a previous amplitude estimation from the 1986 apparition was published (Hartmann et al. 1988) .
Diomedes
We observed this object for a total of about 22 hr during three nights in 1994 and measured only a slight intensity variation. Sato et al. (2000) , in the course of their coordinated occultation campaign in 1997, derived a rotation period of 24.46 hr, an amplitude of 0.70 mag, and a triaxial shape of 284 × 126 × 65 km. We used their period, later confirmed by Stephens (2009) , to produce a composite of our data, as shown in Figure 8 . Although our data cover as much as 40% of the rotation period, the maximum intensity variation displayed by the observations was only about 0.02 mag. From the shape of the light curve we subjectively estimate that the maximum amplitude during the 1994 apparition had not exceeded 0.1 mag.
Telamon
Four nights of observations in 1995 August resulted in a reliable rotation period of about 11.12 hr (see Figure 9) . No previous period determinations are reported in the literature. 
Deiphobus
Earlier observations by French (1987) suggested a rotation period longer than 24 hr. From seven nights in 1994 February we were able to pin the period of this slow rotator down to 58.66 ± 0.18 hr (see Figure 10) . Although the period is firmly constrained, the determination of the light curve amplitude is more uncertain, as the shape of one maximum relies on the observations taken on February 9, which are not overlapping with any other.
Thersites
Three nights in 1994 resulted in a reliable period of 10.4 hr, which is the first value published for this object (see Figure 11) .
Agenor
We observed this object during five nights in 1994 February (see Figure 12) . The good accuracy and sampling of the measurements enabled us to determine an accurate rotation period notwithstanding the small amplitude and the comparatively long period.
Antenor
Observations during the 1989 and 1996 apparitions show very irregular light curves, characterized by four maxima and four minima in 1989 (see Figure 13) , and three maxima and three minima in 1996 (see Figure 14) . In Gonano et al. (1991) we listed a preliminary determination of Antenor's rotation period and light curve amplitude based the 1989 observations, which are shown here for the first time. An earlier estimate of the light curve amplitude was published by Hartmann et al. (1988) from the data taken in 1983.
Sarpedon
Observations from the 1994 and 1996 apparitions allowed us to derive a reliable rotation period of about 22.7 hr (see Figures 15 and 16) . The near-commensurability with the duration of the Earth day required careful planning of the observations in order to achieve a complete coverage of the light curve. A lower bound for the amplitude, given by Hartmann et al. (1988) based on their unpublished observations of 1984, was the only previous literature information available for this object. 
Alcathous
Observations from the 1991 apparition reveal a unique rotation period of about 7.7 hr (see Figure 17 ). An earlier estimation of 9.41 hr published by De Sanctis et al. (1994) , based on six nights in 1992 December and 1993 January, corresponds to an alias of the correct period. Hartmann et al. (1988) reported an amplitude estimation for the 1994 apparition. 
Neoptolemus
From the apparitions of 1995 and 2002 we determined a unique rotation period of 8.18 hr (see Figures 18 and 19) . Binzel & Sauter (1992) had guessed a period longer than 12 hr from their 1988 observations, while Angeli et al. (1999) suggested a period of 8.5 ± 0.1 hr, which, though outside their formal error, is closer to the correct period. 
Phereclos
Four nights of observations in 1994 revealed an irregular light curve with a low amplitude (see Figure 20) , which made it difficult to estimate the number of cycles elapsed between subsequent nights, and resulted in multiple possible solutions. We observed this object again for seven nights in 2010, which enabled us to identify unambiguously a synodic period of about 14.4 hr (see Figure 21) . Hartmann et al. (1988) report an amplitude of 0.14? [sic] for the 1987 apparition, possibly meaning that their determination is either noisy, or derived from an incomplete light curve coverage.
Cebriones
Five nights of observations in 1994 resulted in a reliable rotation period of 20.05 hr for this object (see Figure 22) . Galad & Kornos (2008) report a period of 20.081 hr from their measurements acquired during the 2008 apparition, which is compatible with our determination. 
Palamedes
Our observations during four nights in 1995 June yield a synodic rotation period of 7.258 ± 0.004 hr, with an amplitude of only 0.05 mag (see Figure 23) . Stephens (2010) published two nights of observations taken during the 2009 apparition, from which he determined a period of 7.24 ± 0.01 hr, which is in good agreement with our determination. 
Pandarus
French (1987) published a period of 8.4803 ± 0.0019 hr and a large light curve amplitude of 0.58 mag from three nights in 1986. Our observations spanning 8 hr with 105 data points from one night in 2001 October revealed virtually no light curve variation (see Figure 24 ), which implies a near polar view at the time of the observations. We used the French (1987) rotation period to plot our data versus rotational phase. 
Idomeneus
Our first data of Idomeneus date back to the apparitions of 1991 and 1992, when we followed this object for a total of seven nights. The individual-night observations revealed a comparatively slow rotation. For this reason, the observations provided only an incomplete coverage of the rotation period and limited overlap among different nights. At that time, we searched for the rotation period that best fitted both sets of observations under the assumption of a double sine-wave light curve, which resulted in a tentative value of about 32 hr. On 2010 December we had again the opportunity to observe Idomeneus, which allowed us to unambiguously confirm and refine its period to P syn = 32.38 hr (see Figure 27 ). The observations of 1991 and 1992 are also folded with this period (see Figures 25  and 26 ). 
Memnon
Our observations during three nights in 1990 November yield a reliable rotation period of 7.502 ± 0.010 hr (see Figure 28) . Binzel & Sauter (1992) observed this object for 5 hr during a single night in 1990, from which they guessed a correct period of 7.5 hr. 
Automedon
Four nights of observations in 1994 allowed us to determine an unambiguous rotation period of 10.220 ± 0.004 hr (see Figure 29) , which is in excellent agreement with the determination by Molnar et al. (2008) .
We observed 3063 Makhaon in two apparitions, during which the asteroid displayed a small light curve amplitude. As it often happens in these cases, the light curve was very irregular, with multiple maxima and minima. We found a unique solution that best fits both apparitions with a rotation period of about 8.6 hr (see Figures 30 and 31) . The resulting rotation coverage is complete and the reproducibility of the measurements on subsequent nights is good.
This object was also observed by Binzel & Sauter (1992) in 1988, who collected light curves during two consecutive nights of observations. Based on these data, the authors suggested a period of 17.3 hr, under the assumption of a two-maximum two-minimum light curve. We have composited the data by Binzel & Sauter with our period and we obtained an excellent fit. At the time of their observations, 3063 was characterized by a prominent maximum-minimum feature, and displayed only a hint of a secondary maximum and minimum, which led the authors to derive a period double as long as the real one.
Laocoon
We observed this object during two nights in 1996 April from which a reliable period of 11.312 ± 0.014 hr could be determined (see Figure 32 ). For this object only an amplitude estimate was previously available (Hartmann et al. 1988) .
Paris
We observed Paris during three nights in 1990 November when the object displayed a low amplitude and a very irregular shape (see Figure 33) . The anomalous number of maxima and minima made it difficult at that time to estimate the fundamental periodicity. For this reason, we observed the object again for five nights in 1998, from which we could determine an unambiguous synodic period of 7.082 ± 0.003 hr (see Figure 34) . Behrend (2010) reports on his Web page independent observations by René Roy and by Federico Manzini, who derive a rotation period compatible with our determination.
Mentor
We observed this object during the apparitions of 1993 and 1998, from which we derived a period of 7.7 hr (see Figures 35  and 36) . A series of earlier period determinations, all compatible with our value, have been published (Sauppe et al. 2007; Duffard et al. 2008; Melita et al. 2010 ). In addition, light curves by several authors have been published online by Behrend (2010) . An amplitude estimate from observations in 1987 can be found in Hartmann et al. (1988) .
Eurybates
We observed this object during the 1992 apparition for four nights and derived an unambiguous rotation period of 8.711 hr (see Figure 37) . Stephens (2010) At the time of Stephens' observations, the asteroid was located at an ecliptic longitude almost exactly 180
• apart from that during our observations. This coincidence resulted in very similar viewing conditions, and consequently, similar light curve shapes and amplitudes.
Talthybius
Six nights of observations in 1994 June resulted in a composite with a complete coverage for this comparatively slow rotator (see Figure 38) . The unambiguous period of 40.59 ± 0.13 hr is in agreement with the recent determination by Stephens (2010) .
1974 FV 1
Three nights of observations in 1993 resulted in an unambiguous period of 6.55 hr (see Figure 39) . No previous period determinations have been published for this object.
Leonteus
In 1994, this object displayed a regular two-maximum twominimum light curve with a period of 5.62 hr and an amplitude of 0.24 mag (see Figure 40) . In 1997, the object had a much smaller amplitude and a single maximum-minimum light curve (see Figure 41) . Stephens (2010) reports his observations of 2009, during which the viewing geometry was very close to that of 1997. For this reason the one-maximum one-minimum appearance of the light curve led Stephens to estimate a wrong rotation period of 11.22 hr. 
Sthenelos
Four nights of observations in 1995 August allowed us to determine the rotation period of this object (see Figure 42 ). Quick-look data reduction at the telescope allowed us to schedule the observations to cover the whole period, despite the near 2:1 commensurability with the length of the Earth day.
Euryalos
We observed Euryalos in 1995 for four nights (see Figure 43 ). Despite the low amplitude displayed during that apparition, we could determine a reliable rotation period, which constitutes the first determination published for this object.
1986 WD
We observed this object for the first time during two nights in 1991 May (see Figure 44 ). From these observations alone, however, an unambiguous rotation period could not be derived, due to the difficulty in the estimation of the elapsed cycles between the observations. In 2009, we had a second opportunity to observe 1986 WD, which finally resulted in a solid determination of 13.467 hr (see Figure 45) . The object displays a peculiar light curve, with a bilobated secondary maximum. By chance, during the observations of 1991 and 2009 the object was visible from Earth from almost exactly opposite directions. For this reason, the shape of the light curve during the two apparitions is very 
Demophon
We derive a period of 29.31 ± 0.07 hr from six nights of observations in 1994 (see Figure 46 ). The only previous published determination for this object is an amplitude estimation for the 1986 apparition by Hartmann et al. (1988) .
Euforbo
From two consecutive nights in 1992, showing two maxima and one minimum, and one maximum and two minima, respectively, we could determine a reliable period for Euforbo, which constitutes its first period determination published (see Figure 47 ).
Podalirius
We observed Podalirius on three consecutive nights in 1991 May, from which we derived a best-fit period of 10.43 hr (see Figure 48 ). Stephens (2009) reports his observations of this object during two consecutive nights in 2008 October, and on a third night one week later. From these data he derives a period of 14.51 hr, which corresponds approximately to a 3.5:5 alias of our period. We plotted R. D. Stephens' original data (2009, private communication) with our own period of 10.43 hr, and actually obtained a better solution than that published in the original reference. With our period, Stephens' composite displays only one maximum and one minimum, and perhaps for this reason, the author had rejected the correct solution.
Poulydamas
Three nights of observations in 1990 resulted in an unambiguous rotation period of about 9.9 hr (see Figure 49) . No other determinations have been previously published for this object.
1988 AK
Four consecutive nights of observations in 1995 August revealed a light curve with an extremely low amplitude and an irregular shape. The Fourier analysis produced two possible periods around 16.2 hr and 12.6 hr, with the former having a slightly higher significance. Because of the very low amplitude, however, combined with the uncertainty about the number of maxima and minima, a certain period determination was not possible. For this reason, we re-observed this object for 10 nights during the 2010 apparition, when, due to a different viewing geometry, the object happened to display a larger amplitude. These latter observations (see Figure 51 ) allowed us to determine an unambiguous period of 12.582 hr, which represents the first published value for this object. This period was also used to produce the composite for the 1995 observations (see Figure 50) , during which the object must have shown us a near polar view.
Phoinix
This object was observed from two stations for a total of 12 nights over a time span of about seven weeks during the winter of 2009 (see Figure 52 ). Even though due to the long rotation period and to bad weather we covered only about 74% of the light curve, the derived period solution is unique. This is partly due to the fact that, whenever possible, we made use of the same set of comparison field stars on consecutive nights, which, by reducing the number of parameters fitted, makes the solution more stable, especially for long rotation periods.
Ennomos
Five nights of observations in 1990 enabled us to determine an unambiguous rotational period for this object (see Figure 53) . Because the period is close to 12 hr, near real-time data reduction was key to planning the following nights' observations, which helped us achieve a complete rotational coverage.
1989 TS 1
We observed this object during four nights in 1991 and unambiguously determined its rotation period (see Figure 54) , which represents the first value published for this object. 
Agelaos
From observations on two consecutive nights in 2002 December we determined a rotation period of about 18.6 hr. Although the composite covers only about 75% of the complete period (see Figure 55) , and there is no overlap between the two nights, the solution is unique. During the two nights, the same set of in-field comparison stars was observed, so that no arbitrary magnitude shift was applied to compile the composite. No previous determinations have been published for this object. 
Panthoos
Seven consecutive nights of observations in 1994 February enabled us to determine and completely cover the rotation period of this comparatively slow rotator (see Figure 56) . This is the first determination published for this object.
Iphidamas
From two runs, in 1991 and 1993, we could determine an unambiguous rotation period of about 9.73 hr. During the 1991 apparition, the object displayed only one maximum and one minimum in its light curve (see Figure 57) , while in 1993 it showed two pairs of extrema (see Figure 58) .
Lykaon
A total of six nights of observations allowed us to determine a rotation period of about 40 hr for this object, under the assumption of two maxima and two minima per rotation cycle (see Figure 59 ). The observations taken during the night of 1996 April 19, which cover the secondary maximum of the light curve, do not overlap with observations from any other nights. For this reason, the amplitude of the secondary maximum is not well constrained. No previous photometric measurements are reported in the literature for this object.
Asteropaios
Four nights of observations in 1994 February provided full coverage of the rotational cycle of this object, enabling us to determine an unambiguous period of about 12.4 hr (see Figure 60 ). This represents the first determination published for Asteropaios.
Dares
Five nights of observations resulted in multiple coverage of the rotation period of nearly 19 hr (see Figure 61) , which represents the first determination published for Dares.
Misenus
We observed Misenus for three nights in 1995. From a wellsampled light curve we could determine an unambiguous period of about 12.9 hr (see Figure 62) , which represents the first estimate published for this object.
Palinurus
We observed this object during eight consecutive nights of observations in 2010 (see Figure 63 ). However, due to the comparatively low amplitude of the light curve, and to the rather noisy data set due to the object being located in a crowded field, it was difficult to estimate the number of cycles elapsed per night. Therefore, the resulting best-fit period of about 5.3 hr should be regarded as tentative.
Meges
Four nights in 1995 August resulted in a reliable period of 14.25 hr (see Figure 64) . No other photometric measurements have been published for this object to date.
Thoas
During four nights of observations in 1996 September the object displayed an asymmetric light curve with a subdued secondary minimum (see Figure 65 ). An unambiguous period of about 18.2 hr represents the first determination published for this object.
Medon
We observed this object for the first time during its 1991 apparition. The asteroid displayed an irregular light curve with the presence of additional maxima and minima (see Figure 66) , which made it difficult to estimate the fundamental periodicity. Two solutions were equally likely. In order to resolve this ambiguity we re-observed this object during two more apparitions, that of 1992 (see Figure 67) (see Figures 68 and 69) , which confirmed the 9.84 hr period. No previous observations of this object are reported in the literature.
Askalaphus
Askalaphus was observed during its 1992 apparition. After the first few nights it became apparent that the rotation period was close to 24 hr (see Figure 70) . As a consequence, the following observations were carefully planned to allow for a complete coverage of the light curve. The resulting period is unambiguous and represents the first determination for this object published in the literature.
Agapenor
We observed this object for five nights in 2009 September. The best-fit period is 5.4 hr, and the resulting light curve is characterized by the presence of very subtle secondary maxima, in addition to the primary ones (see Figure 71) . A solution with exactly half the period, although formally less probable, could also be possible. This solution would result in a light curve with a primary maximum and a subdued secondary maximum. In order to resolve this ambiguity, observations from different geometries would be desirable, in order to monitor the evolution of the shape of the light curve as a function of the viewing direction. Should the shorter period be confirmed, this would represent the fastest rotator among the Trojans observed so far.
1986 TS 6
This object was observed for eight nights during its 2009 apparition. During each night, mostly constant slopes were observed, with significant brightness variations from night to night, which was suggestive of a long period (see Figure 72) . In order to estimate the rotation period, we fitted the data to a sine wave. We divided the observations into three groups of adjacent nights, where the observations within each group were referenced to the same set of in-field comparison stars. The fit, which involved solving for three parameters (two magnitude offsets and the period), results in a rotation period exceeding 10 days. Although this period requires confirmation, we believe that this object is among the slowest Trojans observed so far. In the case where 5025 has no companion, its rotation state might be excited, as the damping times for an object of this size are of the order of a few billion years (Harris 1994) .
Androgeos
Androgeos was observed for three nights during its 1992 apparition, which resulted in an unambiguous rotation period of 11.355 hr (see Figure 73) . No other photometric measurements are reported in the literature for this object.
Halaesus
A reliable rotation period just under 25 hr was measured for this object in six nights of observations in 1996 (see Figure 74) . This represents the only period determination available for this object in the literature.
1988 RA 1
A literature search revealed no previous period determinations for this objects, for which we measured an unambiguous period of 12.807 hr during three nights of observations in 1992 (see Figure 75) .
Bitias
We observed Bitias during four consecutive nights in 1993 and derived a period of 11.58 hr. Since the period is close to 12 hr, however, we could only cover about 70% of the light curve (see Figure 76) .
Ilioneus
Five nights of observations in 1994 completely sampled the object's light curve multiple times, providing an unambiguous rotation period of about 14.8 hr (see Figure 77) . No previous results have been published for this object. 
Achates
From three nights in April 1996 we derived a period of 5.949 ± 0.014 hr (see Figure 78) , in good agreement with the recent determination by Molnar et al. (2008) .
Ulysses
Five nights of observations in 1996 completely covered its light curve, despite the relatively slow rotation (see Figure 79) . We determine an unambiguous period of 28.72 hr, which represents the first period determination published for this object.
Epeigeus
Five consecutive nights of observations in 1995 August resulted in a best-fit period of 18.51 hr for this object, which displays an irregular light curve with a comparatively low amplitude (see Figure 80 ).
Telephus
Telephus was observed for four nights in 1994, yielding a reliable rotation period of 9.518 hr (see Figure 81) , which represents the first period determination published for this object.
Pyrrhus
We first observed this object during one night in 1996, when it showed very little light curve variation (see Figure 82 ). For this reason, we observed it again at our next opportunity, in 2002 March, when we could determine a reliable period of 7.323 hr (see Figure 83) . We also used this period, which represents the first published determination for Pyrrhus, for plotting our observations of 1996, which turned out to cover the whole rotation in one night.
1989 TO 11
Four nights of observations in 1994 revealed a regular light curve with moderate amplitude and an unambiguous period of 5.78 hr (see Figure 84) , which represents the first period determination published for this object.
Cloanthus
Observations during the 2010 apparition revealed only minor intensity variations during each individual night. The object, however, displayed large night-to-night variations, which hinted at a long rotation period. Thanks to the large detector field of view, it was possible to observe the same sets of in-field comparison stars during consecutive nights, which enabled us to accurately refer all of the observations to the same magnitude scale. Fitting a sine wave to the data results in a rotation period of about 14 days (see Figure 85 ). This object represents an interesting target for follow-up observations, being a potential complex rotator. 
Deikoon
From six nights of observations in 1994 we derived a reliable rotation period of 9.137 ± 0.003 hr (see Figure 86) . The object displays an irregular light curve with an amplitude of only 0.07 mag. Our determination rules out the tentative period published by Molnar et al. (2008) .
1990 VU 1
We observed this object for eight nights in 2009, which allowed us to determine an unambiguous period of 37.56 hr (see Figure 87 ). Despite the long rotation period, we covered about 80% of the rotation. Groups of two consecutive nights referred to the same in-field comparison stars. As a consequence, all observation groups share some overlap, and no arbitrary magnitude shift was used. Behrend (2010) reports on his Web page observations by Federico Manzini during three nights in the 2005 apparition; Manzini derived a rotation period of about 16 hr, which is incompatible with our determination. 
1988 RO
Three nights of observations in 1993 February provided full coverage of the rotation of this object (see Figure 88 ). The period of 12.918 hr represents its first determination published in the literature.
1989 DJ
Our first observations of this object, which were performed during five consecutive nights in 1994, revealed a very tortuous light curve with multiple features having a small amplitude (see Figure 89) . The best-fit period of about 18.6 hr produced excellent residuals, but was considered ambiguous because of the uncertain number of extrema occurring per cycle. Further observations, acquired during our next opportunity in 2009, captured a light curve with a higher amplitude, where the multiple features were easily identifiable across different cycles (see Figure 90 ). These observations allowed us to confirm our first determination of the rotation period. 
Hiera
We observed Hiera for five consecutive nights in 2009. The object displayed only very little variation during each single night. The night-to-night intensity, however, showed a gentle, systematic decreasing trend of about 0.1 mag over five days (see Figure 91 ), which was measured by referring the solar phasecorrected observations to the same sets of in-field comparison stars. We cannot completely rule out that such a trend of a few percent per day may be due to instrumental effects (as a systematic gradient in the flat fields would cause). However, should the observed light curve variation be confirmed to be solely due to the body's rotation, this would imply a rotation period longer than about 400 hr.
1986 TT 6
Six nights of observations in 2009 completely covered the comparatively long rotation of this object (see Figure 92) . A reliable period of about 27.8 hr represents the first determination published for this object.
1996 RJ
We determined a reliable period of about 21.5 hr for this object from six nights of observations in 2009 (see Figure 93) . The complete and multiple coverage of its single-peaked light curve makes the determination unambiguous. 
1998 XN 77
We first observed this asteroid for three consecutive nights in 2009 December. A first period search gave a result of 17.5 hr as the shortest possible period with a two-maximum, twominimum light curve. Due to the low amplitude and the marginal overlap, however, we considered the period to be tentative. For this reason, this object was assigned a high priority on our target list, and was re-observed during the next opportunity in 2010 November for a total of seven nights (see Figure 95) . The latter observations enabled us to determine an unambiguous synodic rotation period of about 13.7 hr. Re-analysis of the 2009 observations (see Figure 94 ) also showed the correct 13.7 hr solution, which was, however, previously discarded because it resulted in a single maximum-minimum light curve.
Thersilochos
Six nights of observations in 2010 (see Figure 96 ) produced a well-sampled composite which resulted in an unambiguous synodic period of about 17.4 hr and which represents the first period determination published for this object. or 10.4 hr, under the assumption of a single or double-peaked light curve, respectively. Neither period is, however, compatible with our data.
1998 WR 21
Seven nights of observations in 2009 October unveiled a slow rotator with a period of about 3.3 days (see Figure 98) . When compiling the composite, we linked consecutive nights which shared the same sets of in-field comparison stars. For this reason, although the composite covers about 75% of the whole rotation, all linked groups overlap, making arbitrary magnitude shifts unnecessary. This rotation period, which represents the first determination published for this object, is unambiguous. This object was observed for five nights on 2009 October. During this apparition the light curve displayed a moderate amplitude and was characterized by a subdued secondary maximum and minimum (see Figure 99 ). From these observations we derive an unambiguous period of 7.631 hr. Melita et al. (2010) report observations of this object performed for two consecutive nights in 2008 when the object showed a much higher amplitude. The authors reported a rotation period of 5.72 hr which is incompatible with our observations, and corresponds exactly to three fourths of the correct period. The probable reason for the disagreement is that the observations by Melita and coauthors, by covering only two time series of about 4.5 hr each, provide only incomplete coverage of the whole rotation. This led the authors to misjudge the number of rotation cycles between the two nights. By using the correct number of elapsed cycles (4), the observations by Melita et al. produce the correct period.
1999 VQ 10
Two consecutive nights totaling about 18 hr of observations result in a rotation period of 13.44 ± 0.08 hr under the assumption of two maxima and two minima per cycle (see Figure 100 ). No previous observations of this object are reported in the literature.
SUMMARY
We have carried out a photometric survey of the rotational properties of Jupiter Trojan asteroids. The survey was designed to maximize the reliability of the determinations and to minimize observational bias. The latter was achieved by prioritizing observations of objects for which only inconclusive results were achieved. As a result, out of 80 Trojans observed, we derived new rotational periods for 56 objects, confirmed 13 previously published values, refined one period, and ruled out nine erroneous determinations. Although a thorough analysis of the rotational properties of the Trojans is the subject of a companion paper, we note that during our observations we recorded no extreme light curve amplitudes, with the largest being that of 3240 Lacoon with 0.55 mag. Furthermore, none of our objects showed a rotation faster than about 5.3 hr, a result that might have implications for the density, internal strength, and collisional evolution of these bodies. On the other hand, for about 5% of the objects we measured a period longer than 2 days, with two objects possibly showing a period longer than 14 days. Notwithstanding the considerable effort needed for observing these objects, it is fundamental to continue to follow up these slow rotators in order to understand the causes of their rotation state (Mann et al. 2007; Pravec & Harris 2000) .
As a side note, we would like to mention that about 35% of the literature periods that we independently observed proved to be wrong. One possible way to improve this situation would be to re-establish an internet-based repository of light curve data similar to the Standard Asteroid Photometric Catalogue (Torppa 2008 ) with a user-friendly interface that would enable individual researchers to easily access and share light curve data and cross-check results .
